amount of evolved H2 and O2 was determined by an on-line gas chromatograph (Agilent, GC-7890, TCD, Ar carrier).
To rational control the emission range of light source, we chose several kinds light-absorbing solutions (5.0 mol/L NaNO2, NaNO3 and Na2CO3) to be filled in the filter layer. The above solutions were used to absorb the different range of light so that the specific range of light reach the reaction solution.
Analytically pure SiO2 and Al2O3 particles were purchased from Tianjin Kemiou Chemical Reagent Co., 5.0 g samples were grinded by ball-milling for 12 hours for reaction in Figure 4 , 0.05wt% Pt was deposited by in-situ photo-deposition method at the initial stage of the reaction.
Characterization.
The emission spectrum of Hg lamp was characterized by a commercial spectral radiometer, AvaSolar (Serialnr: S1101239U1, Grating: UA, 200-1100 nm. Option:
Slit-50, OSC-UA. Software: AvaSolar Avasoft-full irrad.). The absorption of different solutions was collected on a UV-vis spectrophotometer (JASCO V-650). The scanning rate was 100 nm/min, the scanning range is between 200 and 600 nm.
Photoluminescence spectra were carried out on a FLS920 fluorescence spectrometer To determine which range of light source plays a role in photo-induced H2 production in CH3OH-H2O solution, we chose several types of light-absorbing solutions (Na2CO3, NaNO3 and NaNO2) to filter the light at the absorption edges approximately at 240 nm, 340 nm, and 400 nm. We further detected the spectra of the Hg lamp with the chosen solutions in the filter layer to confirm the required light ranges. It indicates that all of them are in good agreement with their absorption spectra, so we can select the specific range of light for reaction. 1.5x10 6 Figure S8. The differential of EPR spectra before and after UV light irradiation (Iafter and Ibefore are obtained by from Figure S6 ). Figure S9 . The optimization of different adding amount of quartz sand particles for photo-induced H2 production from a CH3OH-H2O solution. 
